Erdosteine protects HEI-OC1 auditory cells from cisplatin toxicity through suppression of inflammatory cytokines and induction of Nrf2 target proteins.
Cisplatin has many adverse effects, which are a major limitation to its use, including ototoxicity, neurotoxicity, and nephrotoxicity. This study aims to elucidate the protective mechanisms of erdosteine against cisplatin in HEI-OC1 cells. Pretreatment with erdosteine protects HEI-OC1 cells from cisplatin-medicated apoptosis, which is characterized by increase in nuclear fragmentation, DNA laddering, sub-G0/G1 phase, H2AX phosphorylation, PARP cleavage, and caspase-3 activity. Erdosteine significantly suppressed the production of reactive nitrogen/oxygen species and pro-inflammatory cytokines such as tumor necrosis factor-α, interleukin (IL)-1β, and IL-6 in cisplatin-treated cells. Studies using pharmacologic inhibitors demonstrated that phosphatidylinositol-3-kinases (PI3K) and protein kinase B (Akt) have protective roles in the action of erdosteine against cisplatin in HEI-OC1 cells. In addition, pretreatment with erdosteine clearly suppressed the phosphorylation of p53 (Ser15) and expression of p53-upregulated modulator of apoptosis. Erdosteine markedly induces expression of NF-E2-related factor 2 (Nrf2), which may contribute to the increase in expression of glutathione redox genes γ-l-glutamate-l-cysteine-ligase catalytic and γ-l-glutamate-l-cysteine-ligase modifier subunits, as well as in the antioxidant genes HO-1 and SOD2 in cisplatin-treated HEI-OC1 cells. Furthermore, the increase in expression of phosphorylated p53 induced by cisplatin is markedly attenuated by pretreatment with erdosteine in the mitochondrial fraction. This increased expression may inhibit the cytosolic expression of the apoptosis-inducing factor, cytochrome c, and Bax/Bcl-xL ratio. Thus, our results suggest that treatment with erdosteine is significantly attenuated cisplatin-induced damage through the activation of Nrf2-dependent antioxidant genes, inhibition of pro-inflammatory cytokines, activation of the PI3K/Akt signaling, and mitochondrial-related inhibition of pro-apoptotic protein expression in HEI-OC1 auditory cells.